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Description 

This invention relates to a separator suitable 
for separating oil containing gas and water into 
gas and two liquid streams one being an oil rich 
stream the other a water rich stream. 

When oil is produced from a well, it is forced 
from the reservoir by natural pressure up the 
well to the surface. As the oil rises the pressure 
becomes less and gas associated with the oil is 
progressively released from solution. 

After emerging from the well, it is necessary 
to treat the mixture of liquid oil and gas to 
remove the free gas and dissolved gas which is 
likely to come out of solution when the oil is 
maintained at about atmospheric pressure as, 
for example, during transport in a tanker. 

Our UK Patent Application No. 2000054A 
describes a cyclone separator capable of 
separating such a mixture the cyclone having a 
cone located therein and our co-pending UK 
Patent Application No. 2035150A describes a 
cyclone separator which has been improved by 
the provision of baffles below the cone. Further, 
our co-pending European Patent Application 
No. 80301 144.4 describes a cyclone separator 
which has been further improved by the cone 
being in the form of one of small apex angle or 
as a cylinder. 

Water, the amount of which can vary greatly, 
is usually also produced with the oil and it is 
desirable to also remove the water since the 
latter is often saline and may well cause cor- 
rosion of steel production facilities. However, 
with the separators disclosed in the three above 
mentioned patents water, if present in the feed, 
is separated within the liquid oil. 

French patent specification 1,565,069 dis- 
closes a liquid/gas cyclone separator in which a 
splash ring 40 is designed to alter the direction . 
of flow of liquid. Vertical isolation plates 44 
suspended from the ring provide a quiescent* 
zone in which a normal gravity separation can 
take place. 

According to the present invention, there is 
provided a cyclone separator for separating a 
crude oil stream containing gas, oil and water 
into separate streams of oil, water and gas com- 
prising a vessel having an inlet disposed so that 
the feed introduced under a pressure gradient is 
caused to form a downwardly flowing vortex of 
liquid from which the gas separates, an upper 
outlet for the gas comprising a pipe extending 
downwardly into the vessel, a downwardly 
extending hollow smali angle cone or cylinder 
located below the inlet and disposed so that its 
internal surface provides a surface for the down- 
wardly flowing vortex of liquid, the walls of the 
vessel being spaced apart from the cone or 
cylinder to define therebetween a disengaging 
chamber, a baffle being located below the tower 
end of the cone or cylinder to arrest the vortex 
of gas, the vessel being sized so as to allow the 
downwardly flowing liquid to separate into an 
oil rich liquid layer and a water rich liquid layer. 



a first lower outlet for the discharge of the oil 
rich liquid and a second lower outlet for the dis- 
charge of the water rich liquid spaced apart 
from and below the first lower outlet wherein 
5 there is located below the first lower outlet a 
conical deflector plate, having top and bottom 
outlets, to assist in keeping the oil and water 
layers separate and to deflect downwardly 
flowing water towards the walls of the vessel 
io and to deflect upwardly flowing oil towards the 
first lower outlet 

The conical deflector plate does not inter- 
rupt nor change the direction of flow of the 
liquids. 

is Conveniently a level sensor is provided for 
sensing the oil level in the vessel and control 
means are provided for controlling the flow from 
the first lower outlet and/or second lower outlet 
in response so said oil level. 

20 Conveniently a further level sensor is 
provided for sensing the water level and control 
means are provided for controlling the flow from 
the first lower outlet and/or second lower outlet 
in response to said water level. 

25 The ratio of the diameter of the upper outlet 
pipe to that of the vessel in the region of the 
inlet can be from 0.40 to 0.80, conveniently 
from 0.55 to 0.75. The upper outlet pipe can 
extend into the vessel below the centre line of 

30 the inlet and can conveniently terminate at a 
level intermediate the centre line of the inlet and 
the upper end of the cone. 

The upper outlet pipe can have in the region 
of the lower end thereof a flared portion herein 

35 referred to as a skirt, to reduce the amount of 
liquid entrained in the gas flowing upwardly in 
the vortex finder. 

References in the present specification to 
lower, upper and vertical refer to the separator 

40 in its disposition for normal use. 

Conveniently the first lower outlet for the oil 
rich liquid is in the form of a pipe extending into 
the vessel through the wall thereof to withdraw 
liquid from a region below the lower end of the 

45 cone and conveniently near the axis of the 
vessel. 

The second lower outlet can also be in the 
form of a pipe extending through the wall of the 
vessel and can be disposed to withdraw liquid 
so from a region near the base of the vessel. The 
outlet can be provided by an aperture in the 
region of the base of the vessel. 

In operation the flow through the outlets is 
preferably controlled to maintain a steady oil 
55 level and a steady water level in the disen- 
gaging chamber. 

The inlet to the vessel is preferably rectan- 
gular in cross-section to assist tangential entry. 
Since the feedrate may vary it is desirable to 
60 have means for controllably adjusting the size of 
the inlet comprising an adjustable shutter to 
restrict the inlet, for example, as described in 
our UK Patent Application No. 2000054A and 
our co-pending UK Patent Application No. 
65 203 1 50A. 
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If necessary provision may be made for 
injecting a demulsifier or defoaming agent, e.g. 
a silicone oil, at any convenient point 

The disengaging chamber may be provided 
by an enlarged lower portion of the vessel. 5 

In the case of a vessel whose horizontal 
section is circular the diameter of the enlarged 
portion may be conveniently 1 .2 to 2.0 that of 
the upper portion. 

In the present specification the volume w 
within the vessel below where conical surface 
terminates is considered to be part of the 
disengaging chamber. 

The feed may also contain solids which are 
normally present In crude oil in the amounts in 75 
which they are normally present Such solids 
are separated with the water rich liquid stream. 

The feed may have a gasrliquid ratio of from 
1.5:1 to 15:1 and may optionally contain water 
in amount up to 50% or more (both amounts 20 
being by volume referred to the feed at 
separation conditions) and the pressure inside 
the vessel can be from 1 to 1 20 bar absolute 
and inlet velocities to the vessel can be from 5 
to 250 m/sec and the process can involve con- 2 s 
trolling the operating conditions within the 
ranges specified to obtain a separated gas not 
more than 10 ppm vol of liquid and a separated 
oil rich liquid containing more than 2% water 
and a water rich liquid containing not more than 30 
5% oil (both % being by vol). 

in many cases it is preferred to control the 
inlet velocity to the vessel in the range 8 to 70 
m/sec to improve vortex formation. 

Desirably the oil level in the vessel is con- 35 
trolled to be as high as possible consistent with 
there being no measurable carry over of oil in 
the gas. When there is oil carry over, the oil 
content of the gas which is normally below 1 
ppm (part per million) rises rapidly. Similarly, if 40 
the oil level is too low then there may be gas in 
the liquid oil and the gas content of the oil, 
normally below 15% by volume, will rise. 

Preferably the separator vessel includes 
means for controlling the oil level within the 45 
above mentioned limits. 

Preferably the separator vessel also includes 
means for controlling the water level so that the 
water content of the oil does not exceed 2% vol 
and the oil content of the water does not exceed so 
5% vol. 

The invention is illustrated by reference to 
the accompanying drawings in which Figure 1 is 
a vertical section of one embodiment of cyclone 
separator and Figure 2 is an elevation partly cut 55 
away of an alternative embodiment of cyclone 
separator. Figure 3 is a vertical section of an 
alternative embodiment of cyclone separator (in 
which the water outlet is in a different position) 
and also showing schematically the oil and eo 
water level controls. Although not shown in the 
drawings the embodiments include the adjust- 
able shutter to restrict the inlet as described in 
our UK Patent Application Nos. 2000054A and 
2035 150A. 65 



Referring to Figure 1 the separator Indicated 
generally by reference numeral 2 comprises a 
vessel 4 having an inlet 6 of rectangular cross- 
section disposed tangentially with respect to 
the vessel 4 to cause incoming feed to form a 
downwardly spinning vortex of enhanced liquid 
from which an upwardly spinning vortex of 
enhanced gas separates. The inlet is con- 
trollably variable as described in our co-pending 
UK Patent Applications Nos. 2000054A and 
20351 50A to provide a turndown capacity and 
to accommodate changes in feed composition, 
The separator has an outlet for gas herein 
referred to as a vortex finder 8 leading to an 
outlet pipe 10, and a hollow truncated cone 12 
of small angle (the angle at the apex of the cone 
is 3°) to provide a surface for the downwardly 
spinning vortex. The ratio of the diameter of the 
cone at its lower end to that at its upper end is 
0.88. A disengaging chamber 1 5 is provided by 
the space beween cone 1 2 and the walls 7 of 
the lower part of the vessel and an outlet 20 for 
withdrawing gas from the disengaging chamber 
15 Is provided so that gas not separated from 
the liquid in the centrifugal action in the cone 
does not interfere with the liquid level control. 

The disengaging chamber 1 5 is also provided 
with a pressure relief valve 26. 

Located transversely with respect to the axis 
of the cone 12 and a small distance below the 
lower end thereof is a baffle in the form of a 
circular plate 14, the purpose of which is to 
arrest the vortex of gas. Means are provided, 
(not shown), for moving the plate up or down to 
adjust the size of the gap between the lower 
end of the cone and the plate to optimise the 
performance of the separator. Below the plate 
14 is a first lower outlet 16 for the liquid oil, 
arranged so that liquid is withdrawn from below 
the axis of the outlet to reduce the risk of 
entrainment of gas in the oil during discharge. 
Below outlet 1 6 is a partition 22 in the form of a 
hollow truncated cone, the axis of the cone lying 
on the axis of the vessel. The cone is disposed 
so as to allow water to flow on its upper surface 
downwardly and outwardly towards the walls of 
the vessel and into the portion of the vessel 
below the partition. Below the partition 22 is a 
second lower outlet 1 8 for the water rich liquid 
stream disposed in a manner similar to outlet 
16. 

A set of straightening vanes, (not shown), are 
included in the outlet pipe 10 to eliminate any 
spinning of the gas. 

The vortex finder 8 has a flared portion to 
provide a skirt 9 to reduce the tendency of 
droplets of liquid on the exterior to be entrained 
in the gas flowing upwardly into the vortex 
finder. 

The vessel has two connections only one of 
which 28 is shown for an oil level controller, 
(not shown), and connections 30 and 31 for a 
water level controller, (also not shown). At the 
bottom of the vessel is a drain hole 24. 

Referring to Figure 2 the separator indicated 
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generally by reference numeral 42 comprises a 
vessel 44 having an inlet 46 of rectangular 
cross-section disposed tan genti ally with respect 
to the vessel 44 to cause incoming feed to form 
a downwardly spinning vortex 41 from which s 
gas separates. The inlet 46 is controllabiy 
variable as described in our co-pending UK 
Patent Applications Nos. 2000054A and 
20351 50A to provide a turndown capacity. The 
separator has a vortex finder 48 leading to an to 
outlet pipe, (not shown), and a hollow inverted 
truncated cone of small, angle 52 (the angle at 
the apex of the cone is 3°) to provide a surface 
and a downwardly spinning vortex 41. The ratio 
of the diameter of the cone 52 at its lower end 15 
to that at its upper end is 0.88. 

A set of straightening vanes, (not shown), are 
included in the outlet pipe, (not shown), to 
eliminate any spinning of the gas. 

A disengaging chamber 55 is provided by the 20 
space between cone 52 and the walls 47 of the 
lower part of the vessel and an outlet 60 for 
withdrawing gas from the disengaging chamber 
55 is provided so that gas not separated from 
the liquid in the centrifugal action in the cone 25 
52 does not Interfere with the liquid level 
control. 

The disengaging chamber 55 is also provided J_ 
with a pressure relief valve, (not shown). 

Located transversely with respect to the axis 30 
of the cone 52 and a small distance below the 
lower end thereof is a baffle 54 in the form of a 
circular plate 54, the purpose of which is to 
arrest the vortex 41. Means are provided, (not 
shown), for moving the plate 54 up or down to 35 
adjust the size of the gap between the lower 
end of the cone 52 and the plate 54 to optimise 
the performance of the separator. Below the 
plate 54 is a first lower outlet 56 for the liquid 
oil, arranged so that liquid is withdrawn from 40 
below the axis of the outlet to reduce the risk of 



entrainment of gas in the oil during discharge. 
Below outlet 56 is a deflector 62 in the form of 
a hollow truncated cone, the cone being co- 
axial with the vessel 44. The cone 62 is 
disposed so as to allow water to flow on its 
upper surface downwardly and outwardly 
towards the walls 47 of the vessel and away 
from the oil outlet into the portion of the vessel 
below the deflector. Below the deflector 62 is a 
second lower outlet 68 for the water rich liquid 
stream. Droplets of oil can flow upwards within 
the deflector into the oil phase above interface 
70 through the aperture at the top of the cone 
62. 

The vortex finder 48 has a flared portion (not 
shown) to provide a skirt to reduce the tendency 
of droplets of liquid on the exterior to be 
entrained in the gas flowing upwardly into the 
vortex finder 48. An oil/gas interface at 72 is 
normally maintained above the lower end of 
cone 52. 

Referring to Figure 3 the separator indicated 
generally by numeral 82 comprises a vessel 84 
of similar construction to that shown in Figure 1 
except the outlet 88 for the water is located 
nearer the base of the vessel 84. The vessel 84 
has an oil level sensor 90 and a water level 
sensor 91 and control means comprising valves 
93 and 94 controlling the flow in lines 95 and 
96, the valves 93 and 94 being operated in 
response to signals indicative of the oil and 
water levels. 

Example 1 

Use of a single cyclone 

The cyclone separator was a single vessel as 
illustrated in Figure 1 , and was operated with 
the oil/gas and oil/water interfaces as shown in 
Figure 2, 

The operating conditions and performance 
data are summarised in the following table. 
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Feed 



Total rate* 



m 3 /hr 



650 (equivalent to 1 2,000 bbl/day 
of liquld+gas) 



Oil flow 


m 3 oi|/hr 
(bbl/day) 


66.2 
10,000 


Temperature 


°C 


40 


Iniet pressure 


bar abs 


42.4 


Equilibrium gas content 


vol% 


87.8 


Gas/oil ratio* 


vol/vol 


' 7.2 


Water content in the 
liquid 


% by vol 


16.6 



•assumes equilibrium state 

Products 

Liquid from 1st lower outlet 

Total rate m 3 /hr 76.7 

Water content vol % 2.0 

Oil content vol % 84.0 

The liquid contained 12.0% volume of gas. 

Liquid from 2nd lower outlet 

Total rate m 3 /hr 1 2.5 

OH content vol % 1 .9 

Water content vol% 93.1 

The liquid contained 5% volume of gas. 

Gas from vortex finder 



Total rate at outlet 
Pressure 

Liquid (oil & water) 
content 

This Example illustrates that a separator 
according to the invention can separate a 
mixture of liquid oil with 7.2 times its own 
volume of gas and 16.6% its own volume of 



m 3 /hr 
bar 

ppm 



55 



595 

40 bar absolute 
1 

water into (i) a liquid oil containing 2% by 
volume of water and 12.0% by volume of gas, 
(ii) water containing 1 .9% by volume of oil and 
gas containing less than 1 ppm of liquid. 
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Example 2 

The cyclone was a single vessel as illustrated In Rgu re 1 but of smaller size than that employed 
in Example 1 . 



Feed-litres/hour 
Gas 

Liquid oil 

Water 

Total 



93.3 
19.2 
4.2 
116.7 



Temperature 21 °C 

Inlet pressure 1 .7 bar absolute 



Vortex finder pressure 1 .5 bar absolute 
P rodu cts-l itres/hour 



From 1st lower outlet 
Oil 



From 2nd lower outlet 



1 9.2 containing 2 1 .2 litres/hr of gas 

0.35 litres/hr of water 



Water 
Oil 

No gas 
From vortex finder 
Gas 



3.83 

71x10~ B (~18ppm of oil) 



72.1 containing less than 1 ppm 
of liquid. 



The separator according to the present 
invention is particularly suitable for use as a well 
test separator where the mixture to be 
separated may be frequently contain water from 40 
drilling mud left In the well. 

Unless the context clearly requires other- 
wise, references to volumes of gas and gas to 
liquid ratios are referred to standard conditions 
of temperature and pressure i.e. 14.7 psig 45 
(1013 bar absolute) and 60° F equivalent to 
1 5.6°C. 

Claims 

50 

1 . A cyclone separator (2) for separating a 
crude oil stream containing gas, oil and water 
into separate streams of oil, water and gas com- 
prising a vessel (7) having an inlet (6) disposed 
so that the feed introduced under a pressure 55 
gradient is caused to form a downwardly 
flowing vortex of liquid (41 ) from which the gas 
separates, an upper outlet for the gas com- 
prising a pipe (8) extending downwardly into the 
vessel (7), a downwardly extending hollow eo 
small angle cone or cylinder (12) located below 
the inlet (6) and disposed so that its internal 
surface provides a surface for the downwardly 
flowing vortex of liquid (41), the walls of the 
vessel (7) being spaced apart from the cone or 55 



cylinder (12) to define therebetween a disen- 
gaging chamber (1 5), a baffle (14) being located 
below the lower end of the cone or cylinder (1 2) 
to arrest the vortex of gas, the vessel being 
sized so as to allow the downwardly flowing 
liquid to separate into an oil rich liquid layer and 
a water rich liquid layer, a first lower outlet (16) 
for the discharge of the oil rich liquid and a 
second lower outlet (18) for the discharge of the 
water rich liquid spaced apart from and below 
the first lower outlet (16), characterised in that 
there is located below the first lower outlet (16) 
a conical deflector plate (22), having top and 
bottom outlets, so assist in keeping the oil and 
water layers separate and to deflect down- 
wardly flowing water towards the walls of the 
vessel (7) and to deflect upwardly flowing oil 
towards the first lower outlet (16). 

2. A cyclone separator according to claim 1, 
characterised in that a level sensor (90) is 
provided for sensing the oif level (72) and 
control means (93, 94) for controlling the flow 
from outlets (1 6) and/or (18) in response to the 
level. 

3. A cyclone separator according to either of 
the preceding claims characterised in that a 
levef sensor (91) is provided for sensing the 
water level (70) and control means (93, 94) for 
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controlling the flow from outlets (16) and/or (18) 
in response to the level. 

Patentanspruche 

1. Zyklon-Abscheider (2) zur Auftrennung 
eines Gas, Ol und Wasser enthaltenden Rohol- 
Stroms in getrennte 01-, Wasser- und Gas- 
Strdme mit einem GefSB (7) mlt einer derart 
angeordneten EinlaBoffnung (6), daB dem unter 
einem Druckgradienten eingefuhrten zuflieS- 
enden Material die Bildung eines abwSrts flieB- 
enden Flussigkeitswirbels (41) aufgezwungen 
wird, aus dem sich das Gas abscheidet, einer 
oberen AusiaBoffnung fflr das Gas aus einem 
Rohr (8), das nach unten in das GefaB (7) hinein 
reicht, einem sich nach unten erstreckenden 
kleinwinkligen Hohlkegel oder-zylinder (12), der 
unterhalb der EinlaBoffnung (6) liegt und so 
angeordnet ist, daB seine innere Ob erf I ache eine 
Flache fur den abwarts flieBenden Flussigkeits- 

wirbel (41) bildet, wobei die Wandungen des 
GefaSes (7) sich in einem gewissen Abstand 
von dem Kegel oder Zy Under (12) befinden, 
wodurch dazwischen eine Abtrennkammer (15) 
ge bildet wird, einer Stauplatte (Baffle) (14), die 
unterhalb des unteren Endes des Kegels oder 
Zylinders (12) angeordnet ist, um den Gas- 
wirbel zuruckzuhalten, wobei die GroBe des 
GefaBes so bemessen ist, daB eine Trennung 
der abwarts flieBenden Flussigkeit in eine 
olreiche Schicht und eine wasserreiche Schicht 
ermoglicht wird, einer ersten unteren AusiaB- 
offnung (16) fur den Austrag der olreichen 
Flussigkeit und, in einem gewissen Abstand und 
unterhalb von dieser ersten unteren AusiaB- 
offnung (16), einer zweiten unteren AusiaB- 
offnung (18) fur den Austrag der wasserreichen 
Flussigkeit, dadurch gekennzeichnet, daB unter- 
halb der ersten unteren AusiaBoffnung (16) eine 
kegelfdrmige Umlenkplatte (22) mit AuslaB- 
offnungen auf der Ober- und Unterselte ange- 
bracht ist, um die Beidehaltung der Trennung 
zwischen olschicht und Wasserschicht zu unter- 
stutzen und das abswarts flieBende Wasser in 
Richtung auf die Wandungen des GefSBes (7) 
umzulenken und das aufwarts flieBende Ol in 
Richtung auf die erste untere AusiaBoffnung 
(16) umzulenken. 

2. Zyklon-Abscheider nach Anspruch 1, 
dadurch gekennzeichnet, daB ein Standhohen- 
Sensor (90) zum Fuhlen der Ol-Standhohe (72) 
und Steuerungsmittel (93; 94) fur die 
Steuerung der Strome aus den AuslaBoff- 
nungen (1 6) und/oder (18) ats Antwort auf den 
Wert der Standhohe angebracht sind. 

3. Zyklon-Abscheider nach einem der vorher- 
gehenden Anspruche, dadurch gekennzeichnet, 
daB ein Standhohen-Sensor (91) zum Fuhlen 
der Wasser-Standhohe (70) und Steuerungs- 
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mittel (93; 94) fur die Steurung der Strome aus 
den AuslaBofmungen (16) und/oder (18) als 
Antwort auf den Wert der Standhohe ange- 
bracht sind. 

Revendications 

1. Separateur a cyclone (2) pour s6parer un 
courant d'huile brut contenant du gaz, de I'huile 
et de I'eau en des courants s6par6s d'huile, de 
gaz et d'eau, comprenant un recipient (7) com- 
portant une entree (6) disposed de manidre d ce 
que le produit amend introdutt avec un gradient 
de pression so it amend d former un tourbiflon de 
liquid (41) s'ecoulant vers le bas, duquel !e gaz 
se separe, une sortie sup6rieure pour le gaz, 
comprenant un tuyau (8) s'etendant vers le bas 
dans le recipient (7), un cdne de petit angle ou 
cylindre creux (12) s'etendant vers le bas, situ£ 
au dessous de I'entrde (6) et dispose de maniere 
a ce que sa surface interne ddfinisse une surface 
pour le tourbiflon de liquide (41 ) s'ecoulant vers 
le bas, les parois du recipient (7) 6tant espacees 
du cdne ou cylindre (12) pour ddffnir entre ceux- 
ci une chambre de degagement (15), une 
chicane (14) etant situee au dessous de I'ex- 
tremitS inferleure du cdne ou cylindre (12) pour 
arriter le tourbillon de gaz, le recipient dtant 
dimensionn§ de maniere a permettre au liquid 
s'ecoulant vers le bas de se separer en une 
couche de liquide riche en huile et une couche 
de liquid riche en eau, une premiere sortie in- 

feneure (16) pour I'evacuation du liquide riche 
en huile et une seconde sortie inferieure (18) 
pour I'evacuation du liquid riche en eau, 
espacee et situee au dessous de la premiere 
sortie inferieure {16), caracteVise* en ce qu'une 
plaque deflectrice cdnique 22 est situee au 

dessous de la premiere sortie infgrieure (16), 
plaque comportant des sorties superieure et 
inferieure, destined a alder d maintenir les 
couches d'huile et d'eau sSpardes et a devier 
vers le bas I'eau s'ecoulant vers les parois du 
recipient (7) et a d6vier vers le haut I'huile 
s'ecoulant vers la premiere sortie inferieure 
(16). 

2. Sdparateur a cyclone selon la reven- 
di cation 1 , caracte>is6 en ce qu'un ddtecteur de 
niveau (90) est prevu pour ddtecter le niveau 
d'huile (72), ainsi que des moyens de 
commande (93, 94) pour contrdler I'ecoule- 
ment a partir des sorties (16) et/ou (18) en 
rSponse au niveau. 

3. S§parateur a cyclone selon I'une ou I'autre 
des revendications prec^dentes, caracte>ise* en 
ce qu'un detecteur de niveau (91) est pr£vu 
pour ddtecter le niveau d'eau (70), ainsi que des 
moyens de commande (93, 94) pour contrdler 
I'Scoulement a partir des sorties (1 6) et/ou (1 8) 
en reponse au niveau. 
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□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




GLOR OR BLACK AND WHITE PHOTOGRAPHS 



